Colon metric microplate assay. The assay for amplified HIV DNA sequences (Figure 1) was adapted from the colorimetric microplate hybridization assay described by Cook et al. (10). All incubations were at room temperature. PCR reaction products (5 L) or their dilutions were denatured with 15 pL of 0.5 mol/L NaOH for 15 mm at room temperature and then hybridized to a capture oligonucleotide (5'-TGGTAGGGCTATACAT-
samples were first examined by PCR 
32P..kd
DNA probe assay. One-tenth volume (10 ML) of the amplified product was assayed by using a 32P-labeled SK19 probe (ATCCTGGGATFAAAT-AAAATAGTAAGAATGTATAGCCCTAC) as described (2, 6). The NaC1 concentration in the reaction volume (15 ML) was 150 mmoIJL. The amplified DNA and the DNA probe were mixed and denatured at 95#{176}C for 3 mm, then incubated at 56#{176}C for 30 mm. After hybridization, 7 ML of restriction enzyme reagent containing, per liter, 10 mmol of MgCl2, 30 mmol of Tris HC1 (pH 7.6), and 0.5 U of Bst N-I (Bethesda Research Laboratories, Gaithersburg, MD) was added and incubated at 56#{176}C for 30 mm and then at 95#{176}C for 3 mm. After digestion, 5 p.L of loading buffer (6) was added and 10 pL of the mixture was loaded on a 20% polyacrylamide gel. After electrophoresis, the gel was exposed to a Kodak XOmat film at -70#{176}C for 120 mm.
AE-labeled
probe assay. Amplified product (25 ML) was subjected to the AE-labeled probe assay (6) . In this procedure the amplified DNA was denatured at 95#{176}C for 5 mm and then the DNA probe, a 50-ML mixture of the gag-i and gag-2 sequences, was added. The mixture was hybridized at 60#{176}C for 30 miii and the hybridization reaction was terminated quickly by cooling the mixture in ice water for 2 mm. Unhybridized probe was inactivated by adding 300 ML of hydrolysis buffer at 60#{176}C for 10 miii. Hybridized probe was quantified in a lumunometer (Leader I; GenProbe, San Diego, CA). Photon emission was expressed in relative light units (RLU).
Results

MicroplateHybridizationAssay
The microplate hybridization assay (Figure 1 ) detects DNA sequencesaccording to an enzyme immunoassay format. A series of DNA samples contiining from 2 to 10000 copies of HIV DNA was prepared by diluting DNA from 8E5 cells with DNA from a seronegative individual. These samples, each containing 1 pg of DNA, were subjected to PCR amplification and subsequent detection by the microplate hybridization assay, the 32P-probe solution hybridization assay, and the AE probe assay. The microplate assay detected DNA quantitatively in the range tested (Figure 2) . The enzymatic generation of colored product from the assay of only 5 .LL of amplified product was so intense that standards with a pre-PCR MW content of 32 copies gave absorbance readings at 450 nm >1.5 A. These PCR products had to be diluted and assayed again in the microplate assay. Interrun variations, examined by three independent assays performed by the same individual, were similar to those for intrarun variations. § We compared this colorimetric assay with the 32P-labeled probe and AE probe methods requiring 10 and 25 ML of amplified product, respectively. The AE probe assay was only run once because of the large volume of amplified sample (25 ML) required for the assay. Intrarun variation of the AE probe assay was assessed previously (6) . As shown in Figure 2 , the detection sensitivities (4 HP! proviral copiesper 150 000 cells) of the microplate hybridization and AE probe assays were comparable. We previously showed that the detection limits of the AE probe and solution 32P hybridization assays were comparable (6) . Here, using a 32P-labeled oligonucleotide probe, SK19 (2), we found the same detection limit as the microplate hybridization and AE probe assays (data not shown).
Detectionof HIV-1 DNA in PBMC Samples
To investigate the performance of the microplate assay in clinical specimens, we examined 104 seronegative and 142 seropositive individuals. Five and 25 ML of the amplified products were assayed by the microplate assay ( 
Discussion
There are several ways to detect amplified HP! product. Direct visual inspection of amplified DNA from clinical specimens by gel electrophoresis and ethidiwn bromide staining are useful but are often complicated by the presence of other amplified DNA with similar electrophoretic mobility. Analysis of the amplified DNA by electrophoretic separation and Southern blotting and hybridization with a 32P-labeled probe is more sensitive and specific than ethidium bromide staining but requires considerably more laboratory work. Most laboratories use solution hybridization to increase the sensitivity and eliminate the blotting process (2, 3, 12-14) . After hybridization, positive samples yield a band with a different electrophoretic mobility than that of the unbound probe. Autoradiographic detection requires 3-18 h. Because this method uses 32P-labeled probes, the half-life of the probe and disposal of reagents present a major problem to many diagnostic laboratories.
The AE method is quantitative with a detection limit comparable with that of solution hybridization with 32P-labeled probes (6). However, a disadvantage of the AE probe assay is the required use of a lununometer and Patients with symptomatic infections were reported to have more MW in their PBMC and plasma, as determined by endpoint dilution culture, than do patients with asymptomatic infections (20,21). As demonstrated here, the microplate method can be combined with PCR for quantitative assessment of viral copies. Thus, this procedure provides the potential for direct assessment of viral loads in patients' samples. This detection system can also be coupled with a thermocycler formatted for a 96-well microplate to provide greater consistencyin both amplification and detection.
